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(54) EXHAUST EMISSION CONTROL DEVICE FOR 
INTERNAL COMBUSTION ENGINE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To reliably collect and 
appropriately purify particulates in exhaust gas and to 
prevent damage to a filter due to a temperature rise, in 
an exhaust emission control device for an internal 
combustion engine. 

SOLUTION: During the execution of regenerative 
trealrnent of the filter 21, if the flow rate of exhaust 
gas flowing into the filter 21 is shifted to a specific 
operating state wherein the flow rate drops, a post 
injection is employed to supply CO and HC to an 
oxidation catalyst 22, which in turn elevates the 
temperature of exhaust gas at an inlet of a turbine 20, 
increases the energy of stages to increase turbine work, 
and increase the exhaust gas flow rate flowing into the 
After 21, so that the increased exhaust gas removes 
heat generated by rapid combustion in the filter 21 to 
prevent an excessive temperature rise. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An exhaust emission control device of an internal-combustion engine characterized by comprising the following. 
A turbosupercharger which has the compressor formed in a turbine and a suction system which were provided in an 
exhaust system of an internal-combustion engine. 

A filter which is formed downstream from said turbine in said exhaust system, and catches particles in exhaust gas. 
A catalyst device which is formed upstream of said turbine in said exhaust system, and has an oxidation function at least. 
Particles deposited on said filter whether spontaneous ignition was carried out Or a filter regeneration judging means 
which judges whether said filter is during pressure regeneration, An operational status judging means which judges 
whether it is a specific running state where a flow of exhaust gas which flows into said filter falls, A control means by which 
they supply a reducing agent to said catalyst device by said filter regeneration judging means when particles are judged 
as spontaneous ignition or said filter being during pressure regeneration and said operational status judging means judges 
that they are in said specific running state. 

[Claim 2]ln claim 1, said turbosupercharger has a boost pressure adjustment mechanism in which variable control is 
possible for a waste gate valve or boost pressure which bypasses exhaust gas of the upper stream of said turbine in said 
exhaust system downstream from this turbine, An exhaust emission control device of an internal-combustion engine when 
said control means's supplying a reducing agent to said catalyst device, wherein it controls said waste gate valve in the 
direction in which boost pressure goes up closing control or said boost pressure adjustment mechanism. 
[Claim 3]When judged with particles being judged as spontaneous ignition or said filter being during pressure regeneration 
by said filter regeneration judging means, and said specific running state continuing said control means more than a 
prescribed period by said operational status judging means in claim 1, An exhaust emission control device of an internal- 
combustion engine supplying a reducing agent to said catalyst device. 

[Claim 4]Establish an alimentation estimation means which presumes alimentation of particles caught by said filter in claim 
1, and said turbosupercharger, It has a boost pressure adjustment mechanism in which variable control is possible for a 
waste gate valve or boost pressure which bypasses exhaust gas of the upper stream of said turbine in said exhaust 
system downstream from this turbine, Said control means supplies a reducing agent to said catalyst device, when 
alimentation of particles presumed by said alimentation estimation means exceeds a predetermined value, and. An 
exhaust emission control device of an internal-combustion engine controlling said waste gate valve in the direction to 
which boost pressure falls opening control or said boost pressure adjustment mechanism. 

[Claim 5]Said specific running state is the operational status which decreases even to a specific range which has an 
exhaust gas flow rate by exhaust brake operation in claim 1 at the time of motoring by which the time of operation and fuel 
supply were usually suspended, An exhaust emission control device of an internal-combustion engine characterized by 
said control means supplying a reducing agent to said catalyst device if particles are judged as spontaneous ignition or 
said filter being during pressure regeneration by said filter regeneration judging means in the state of this specific running. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the exhaust emission control device of the internal-combustion engine 
which has a filter which catches the particles in the exhaust gas discharged from internal-combustion engines, such as a 
diesel power plant. 
[0002] 

[Description of the Prior Art]Many PM else [, such as HC, CO, and NOx, ] is contained in the exhaust gas discharged from 
a diesel power plant etc. 

The particulate filter is proposed as an aftertreatment apparatus for processing this PM. 

This filter is constituted as what is called a wall flow type that closes the opening of the upstream of many passages, and 
the downstream along the flow direction of exhaust gas by turns, and circulates exhaust gas through the bridge wall of the 
porosity which forms a passage. 

When circulating a bridge wall, PM in exhaust gas is caught. 

[0003]Therefore, toxic substances, such as a black smoke in the exhaust gas discharged from a diesel power plant, are 
properly caught with this filter. And the toxic substance which the filter caught is afterburned with the exhaust gas used as 
an elevated temperature at the time of acceleration of vehicles, and high speed operation. When the toxic substance more 
than the specified quantity is caught by the filter, this filter is heated by an external heating method, and the caught toxic 
substance is afterburned. Thus, by reproducing a filter at the time of necessity, the toxic substance in exhaust gas can be 
caught certainly. 
[0004] 

[Problem(s) to be Solved by the lnvention]By a diesel power plant, during low rotation low load driving or idle operation, an 
operating condition is not fixed, for example, clean air inflow decreases with the fall of number of rotations, and since fuel 
supply decreases, the flow of exhaust gas decreases extremely. Therefore, when a filter is heated and regeneration is 
performed during this low rotation low load driving and idle operation, exhaust gas fully has the heat generated by afterfire 
of a toxic substance, and last thing is not made, but there is a possibility of the temperature of a filter rising and causing 
degradation or breakage. And since it becomes high [ the oxygen density of exhaust gas ] during this low rotation low load 
driving and idle operation, it becomes further easy to burn, a filter serves as an elevated temperature, and the toxic 
substance caught by the filter causes degradation and breakage. 

[0005]a fuel cut performs during the running light of a diesel power plant - having (motoring), since exhaust gas becomes 
hyperoxia and an oxygen density becomes high, Afterfire of a toxic substance is promoted at the time of regeneration of a 
filter, the temperature of a filter rises further, and there is a possibility of causing degradation or breakage. When the 
exhaust brake moreover operates at the time of this motoring, the flow of the exhaust gas which flows into a filter 
decreases extremely, and there is a possibility of the temperature of a filter rising further compared with the above- 
mentioned, and causing breakage. 

[0006]This invention solves such a problem. The purpose catches the particles in exhaust gas certainly, and purifies 
exhaust gas properly, and it is providing the exhaust emission control device of the internal-combustion engine which 
prevented breakage by the rise in heat of a filter. 

[0007] 

[Means for Solving the Problem]ln an exhaust emission control device of an internal-combustion engine of an invention of 
claim 1 for attaining the above-mentioned purpose. While providing a turbosupercharger which has a turbine and a 
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compressor and forming a filter which catches particles in exhaust gas downstream from this turbine, Particles which 
formed a catalyst device which has an oxidation function at least upstream of a turbine, and were deposited on a filter 
whether spontaneous ignition was carried out Or a filter regeneration judging means which judges whether a filter is during 
pressure regeneration, Establish an operational status judging means which judges whether it is a specific running state 
where a flow of exhaust gas which flows into a filter falls, and a control means, When particles are judged as spontaneous 
ignition or a filter being during pressure regeneration by a filter regeneration judging means and it is judged with it being in 
a specific running state by an operational status judging means, he is trying to supply a reducing agent to a catalyst 
device. 

[0008]Therefore, after particles light by spontaneous ignition or pressure regeneration of a filter in particles deposited on a 
filter, If an internal-combustion engine shifts to a specific running state where a flow of exhaust gas which flows into filters, 
such as a low rotation low loading state and an idle state, falls, by supplying a reducing agent to a catalyst device. 
Temperature up, i.e., energy of exhaust gas, increases exhaust gas in a turbine inlet, Even if sudden combustion of 
particles which turbine work increased, boost pressure went up, namely, suction air quantity to an internal-combustion 
engine increased, and an exhaust gas flow rate also increased, and were caught by filter arises, Generated heat will be 
away held by exhaust gas which increased, can prevent overheating of a filter beforehand, and can prevent breakage. 
[0009]ln an exhaust emission control device of an internal-combustion engine of an invention of claim 2. A waste gate 
valve or boost pressure which bypasses exhaust gas of the upper stream of a turbine [ in / for a turbosupercharger / an 
exhaust system ] downstream is constituted from a boost pressure adjustment mechanism in which variable control is 
possible, When supplying a reducing agent to a catalyst device, he is trying for a control means to control this waste gate 
valve in the direction in which boost pressure goes up closing control or a boost pressure adjustment mechanism. By 
therefore, a thing for which a reducing agent will be supplied to a catalyst device if it shifts to a specific running state after 
particles deposited on a filter light. Carry out temperature up of the exhaust gas in a turbine inlet, and a waste gate valve 
by raising stoppage or boost pressure. It is lost that hot exhaust gas is bypassed downstream from a turbine via a waste 
gate valve or a boost pressure adjustment mechanism etc., turbine work is increased effectively, and boost pressure goes 
up. That is, suction air quantity to an internal-combustion engine increases, an exhaust gas flow rate also increases, and 
even if sudden combustion of particles caught by filter arises, generated heat is away held by exhaust gas and can 
prevent overheating of a filter beforehand. 

[0010]ln an exhaust emission control device of an internal-combustion engine of an invention of claim 3. When particles 
are judged as spontaneous ignition or a filter being during pressure regeneration by a filter regeneration judging means 
and it is judged with a specific running state continuing more than a prescribed period by an operational status judging 
means, he is trying for a control means to supply a reducing agent to a catalyst device. By therefore, a thing for which a 
reducing agent is supplied to a catalyst device only while a specific running state of an internal-combustion engine is 
continuing more than a prescribed period. While an exhaust gas flow rate is increased and overheating of a filter can be 
prevented beforehand, when a specific running state of an internal-combustion engine is short, since overheating of a filter 
does not occur, it is not necessary to make a flow of exhaust gas increase, and supply of a useless reducing agent can be 
prevented. 

[0Q11]ln an exhaust emission control device of an internal-combustion engine of an invention of claim 4. An alimentation 
estimation means which presumes alimentation of particles caught by filter is established, Constitute exhaust gas of the 
upper stream of a turbine [ in / for a turbosupercharger / an exhaust system ] from a waste gate valve or a boost pressure 
adjustment mechanism bypassed downstream, and a control means, When alimentation of particles presumed by an 
alimentation estimation means exceeds a predetermined value, a reducing agent is supplied to a catalyst device, and he 
is trying to control a waste gate valve in the direction to which boost pressure falls a boost pressure adjustment 
mechanism in which variable control is possible in opening control or boost pressure. By therefore, a thing for which a 
reducing agent is supplied to a catalyst device when alimentation of particles in a filter is judged as pressure regeneration 
of a filter being required exceeding a predetermined value. Carry out temperature up of the exhaust gas in a turbine inlet, 
and a waste gate valve by reducing opening or boost pressure. Since hot exhaust gas is bypassed downstream from a 
turbine via a waste gate valve or a boost pressure adjustment mechanism, without making turbine work increase, 
temperature up of the exhaust gas is carried out effectively, particles are burned, and a filter can be reproduced. 
[0012]ln an exhaust emission control device of an internal-combustion engine of an invention of claim 5. A specific running 
state is made into operational status which decreases even to a specific range which has an exhaust gas flow rate by 
exhaust brake operation at the time of motoring by which the time of operation and fuel supply were usually suspended, If 
particles are judged as spontaneous ignition or a filter being during pressure regeneration by a filter regeneration judging 
means in the state of this specific running, he is trying for a control means to supply a reducing agent to a catalyst device. 
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Therefore, after particles light by spontaneous ignition or pressure regeneration of a filter in particles deposited on a filter, 
If an internal-combustion engine shifts to operational status which decreases even to a specific range which has an 
exhaust gas flow rate by exhaust brake operation at the time of motoring by which the time of operation and fuel supply 
were usually suspended, by supplying a reducing agent to a catalyst device. Temperature up of the exhaust gas in a 
turbine inlet is carried out, turbine work increases, and boost pressure goes up. That is, an exhaust gas flow rate also 
increases by increase in suction air quantity to an internal-combustion engine, and even if sudden combustion of particles 
caught by filter arises, generated heat will be away held by exhaust gas which increased. Overheating of a filter can be 
prevented beforehand, securing the brake characteristic of an exhaust brake. 

[001 3]A concrete means by which a control means supplies a reducing agent to a catalyst device in an invention of each 
claim mentioned above, So that post injection which injects additional fuel to an expansion stroke or an exhaust stroke 
after main fuel injection, and additional injection which injects fuel apart from main fuel injection to an exhaust system of 
the upper stream of a catalyst device may be sufficient and a combustion state of the main combustion may turn into half- 
flame-failure operational status further, It seems that for example, fuel injection timing and fuel quantity may be controlled. 
[0014] 

[Embodiment of the lnvention]Hereafter, based on a drawing, the embodiment of this invention is described in detail. 
[0015]The outline composition of the exhaust emission control device of the internal-combustion engine applied to drawing 
1_at one embodiment of this invention, The flow chart of control of pressure regeneration execution of the filter according 
to the exhaust emission control device of the internal-combustion engine of this embodiment to drawing 2 , The flow chart 
of pressure regeneration control of the filter according to the exhaust emission control device of the internal-combustion 
engine of this embodiment to drawing 3 , The graph for explaining the specific running state in a diesel power plant to the 
flow chart of the breakage prevention control under pressure regeneration of the filter by the exhaust emission control 
device of the internal-combustion engine of this embodiment and drawing 5 is shown in drawing 4 . 

[0016]As shown in drawing 1, in the exhaust emission control device of the internal-combustion engine of this embodiment 
the diesel power plant 11 as an internal-combustion engine, The inlet pipe 13 is connected to the inlet port which 
overlooks the combustion chamber which is not illustrated via the inlet manifold 12, the air cleaner 14 is attached to the 
air-intake of this inlet pipe 13, and the intercooler 15 is attached to the halfway part. On the other hand, the exhaust pipe 
17 is connected to the exhaust port which the engine 1 1 does not illustrate via the exhaust manifold 16. 
[0017]The turbosupercharger 18 is formed in this engine 11. The compressor 19 formed in the inlet pipe 13 and the 
turbine 20 formed in the exhaust pipe 17 are connected on the same axle, and this turbosupercharger 18 is constituted, 
and the exhaust pipe 17 - the downstream of the turbine 20 of the turbosupercharger 18 - the particles (PM: - a 
particulate.) in exhaust gas While the diesel particulate filter (DPF and the following only call a filter.) 21 which catches 
toxic substances, such as a black smoke, is formed, the oxidation catalyst 22 is formed in the upstream of the turbine 20. 
The bypass channel 23 is connected to the exhaust pipe 17 so that the turbine 20 of this turbosupercharger 18 may be 
bypassed, and the waste gate valve 24 is formed in this bypass channel 23. 

[0018]lt is located in the upstream and the downstream of the filter 21, and the exhaust pipe 17 is equipped with the 
exhaust gas temperature sensors 25 and 26 and the exhaust-pressure sensors 27 and 28. The engine speed sensor 29 
which detects an engine speed value is formed in the engine 11. 

[0019]On the other hand, ECU(electronic control unit) 30 which has an input/output device, memory storage (ROM, RAM, 
non-volatile RAM, etc.), a central processing unit (CPU), a timer counter, etc. is provided in vehicles, and synthetic control 
which includes the engine 1 1 by this ECU30 is performed. That is, the accelerator opening sensors 31 and exhaust brake 
switch 32 grade other than the exhaust gas temperature sensors 25 and 26, the exhaust-pressure sensors 27 and 28, and 
the engine speed sensor 29 which were mentioned above are connected to the input side of ECU30, and the detection 
information from these sensors inputs. On the other hand, the driver 33 grade of the injector which is not illustrated is 
connected to the output side of ECU30, and optimum values calculated based on the detection information from various 
sensors, such as fuel oil consumption and ignition timing, are outputted to the driver 33 grade of this injector, respectively. 
The waste gate valve 24 which opens and closes the bypass channel 23 is connected to the output side of ECU30, and 
opening and closing control is carried out according to engine operational status. 

[0020]ln the exhaust emission control device of such an internal-combustion engine of this embodiment, the exhaust gas 
from the engine 1 1 flows into the oxidation catalyst 22 and the filter 21 through the exhaust pipe 17. CO in exhaust gas 
and HC are purified in this oxidation catalyst 22, and the particles in exhaust gas are caught in the filter 21. And the 
particles caught by this filter 21 are afterburned by spontaneous ignition or the pressure regeneration of the filter 21, and 
the filter 21 is regenerated. In this case, if the engine 1 1 is operated by a high-rotational heavy load state, exhaust gas 
temperature turns into ignition temperature (for example, 600 **) of particles, particles will light spontaneous ignition 
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automatically and it will burn. On the other hand, if the particles deposited on the filter 21 become more than the specified 
quantity, the pressure regeneration of the filter 21 by the post injection which injects additional fuel to the expansion stroke 
or exhaust stroke after main fuel injection. CO and HC resulting from fuel are burned by the oxidation catalyst 22, and by 
carrying out temperature up of the exhaust gas, and heating the filter 21, a forced ignition is carried out to the deposited 
particles, and it burns. 

[0021]And in the reproduction control of such a filter 21 ECU(control means) 30, ****** [ that the particles deposited on the 
filter 21 carried out spontaneous ignition ) - or it judging whether the filter 21 is during pressure regeneration (filter 
regeneration judging means), and, Judge whether it is a specific running state where the flow of the exhaust gas which 
flows into the filter 21 falls (operational status judging means), and, in particles, spontaneous ignition or the filter 21 in 
pressure regeneration, And when it is in a specific running state, he is trying to supply CO and HC to the oxidation catalyst 
22 with a reducing agent, i.e., post injection. 

[0022]That is, it is the area A expressed as the specific running state where the flow of the exhaust gas which flows into 
the filter 21 falls to drawing 5 , for example, and the engine speed value Ne is low, and the fuel oil consumption Q is the 
low rotation low-load-driving state and idling operational status of few engines 1 1. In such a specific running state, clean 
air inflow decreases with the fall of number of rotations, and. If the flow of exhaust gas decreases extremely since fuel 
supply decreases, and an oxygen density becomes high and regeneration of the filter 21 is performed at this time, The 
particles deposited on the filter 21 burn easily, and last thing is not made with the heat generated by combustion of 
particles, but there is a possibility of the temperature of the filter 21 rising, and deteriorating or damaging. 
[0023]Then, after lighting the particles deposited on the filter 21 and performing regeneration, When the engine 11 shifts 
to the specific running state to which the flow of the exhaust gas which flows into the filter 21 falls and which was 
mentioned above, by supplying CO and HC to the oxidation catalyst 22 by post injection. Increase the exhaust gas in the 
entrance of the turbine 20 in temperature up, i.e., the energy of exhaust gas, turbine work is made to increase, and the 
boost pressure of the turbosupercharger 18 goes up. Then, even if the sudden combustion of the particles which the 
suction air quantity to the engine 1 1 will increase, and the exhaust gas flow rate which flows into the filter 21 as a result 
will also increase, and were caught by the filter 21 arises, It generates, and heat will be away held by the exhaust gas 
which increased and can prevent the overheating of the filter 21 beforehand. 

[0024]Here, the pressure regeneration control and breakage prevention control of the filter 21 by the exhaust emission 
control device of this embodiment which were mentioned above are explained in detail. 

[0025]ln pressure regeneration execution control, as shown in drawing 2 , at Step S1, ECU30 reads a various sensor 
output signal and judges whether the particles deposited on the filter 21 at Step S2 are more than the specified quantity. 
In this case, the alimentation of PM (particles) in the filter 21 is presumed by the pressure loss in the filter 21. Namely, the 
pressure loss in the filter 21 to the flow of exhaust gas and PM alimentation to this pressure loss are computed 
beforehand, While carrying out multidata input of the map of pressure loss-PM alimentation according to the flow of 
exhaust gas, pressure loss is computed based on the exhaust pressure of the upstream of the filter 21 , and the 
downstream which the exhaust-pressure sensors 27 and 28 detected, and PM alimentation is presumed from a map 
based on this pressure loss to the plurality set up beforehand. 

[0026]PM alimentation of the filter 21 not only in the method of presuming based on the detection result of the exhaust- 
pressure sensors 27 and 28, Use the differential pressure sensor which can detect the differential pressure of the 
upstream of the filter 21 , and the downstream, or, It may be made to presume from the accumulated time of the low 
rotation low load driving of the engine which the spontaneous ignition of the particles which left in the filter 21 does not 
generate easily, and the number of times of spontaneous ignition and the engine operation accumulated time in which the 
particles deposited on the filter 21 burn. 

[0027]ln Step S2, a predetermined value, i.e., the pressure loss in the filter 21 , becomes large, and PM alimentation of the 
presumed filter 21 judges whether it is more than PM [ that combustor efficiency gets worse ] alimentation, and if PM 
alimentation is beyond a predetermined value, it will shift to pressure regeneration mode at Step S3. 
[0028]lf it shifts to pressure regeneration mode here, as shown in drawing 3 , ECU30 will perform pressure regeneration 
control. It is judged whether the particles which ECU30 read the various sensor output signal and deposited on the filter 21 
at Step S12 in Step S1 1 are lit. Exhaust gas temperature occurs above ignition temperature (for example, 600 **), and 
ignition of the particles in the filter 21 PM ignition judging, Comparison with average value T a = (T 1 +T 2 ) / 2 of exhaust-gas- 
temperature T 1 by the side of the up-and-down style of the filter 21 which the exhaust gas temperature sensors 25 and 26 
detected, and T 2 , and PM ignition temperature T 0 performs. That is, in Step S12, if average exhaust-gas-temperature T a 
is not more than PM ignition temperature T 0 , it will judge with the particles of the filter 21 not having lit, post injection will 
be performed at Step S13, the waste gate valve 24 will be operated at Step S14, and the bypass channel 23 will be 
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opened. 

[0029]Therefore, CO as a reducing agent and HC are supplied to the oxidation catalyst 22 by post injection through the 
exhaust pipe 17, and in this oxidation catalyst 22, since CO and HC are burned by a catalysis, temperature up of the 
exhaust gas is carried out. And the exhaust gas in the entrance of the turbine 20 serves as an elevated temperature, and 
since the filter 21 is supplied and it is heated through the bypass channel 23 over the turbos upercharger 18, the particles 
deposited on the filter 21 carry out a forced ignition, and burn. 

[0030]And although it judges whether the pressure regeneration of the filter 21 was completed at Step S16, What is 
necessary is just to judge this judgment based on the differential pressure of the exhaust pressure of the upstream of the 
filter 21, and the downstream which the exhaust-pressure sensors 27 and 28 detected like the judgment of PM deposition 
alimentation in Step S2 of the pressure regeneration execution control mentioned above, and it may be an option. At this 
step S16, if the pressure regeneration of the filter 21 is not completed, it returns to Step S1 1 and processing to these 
steps S1 1-S16 is repeated. During this processing, if PM ignited state is continued, it will shift to Step S15 from Step S12, 
and post injection will be suspended. 

[0031]ln order to make the particles deposited on the filter 21 light, carried out post injection which injects additional fuel to 
the expansion stroke or exhaust stroke after main fuel injection, but. If reducing agents, such as HC and CO, can be 
supplied to the oxidation catalyst 22, it will not be what is restricted to post injection, For example, the additional injection 
which injects fuel apart from main fuel injection to the exhaust system of the upper stream of the oxidation catalyst 22 may 
be sufficient, and fuel injection timing and fuel quantity may be controlled so that the combustion state of the main 
combustion turns into half-flame-failure operational status. 

[0032]Then, at Step S16, if judged with the pressure regeneration of the filter 21 having been completed, it will shift to 
Step S17, the compulsive valve opening operation of the waste gate valve 24 will be suspended, and it will usually be 
considered as control. 

[0033]On the other hand, breakage prevention control of the filter 21 is performed during execution of pressure 
regeneration control in this pressure regeneration mode. In this breakage prevention control, as shown in drawing 4 , 
ECU30 reads a various sensor output signal at Step S21, and it is judged at Step S22 whether the filter 21 is during 
pressure regeneration (pressure regeneration mode). In this case, when shifting to pressure regeneration mode at Step 
S3 of pressure regeneration execution control, If a pressure regeneration mode flag is set and the pressure regeneration 
of the filter 21 is completed at Step S16 of pressure regeneration control, it is controlling to reset a pressure regeneration 
mode flag, and the judgment at Step S22 is performed by whether the pressure regeneration mode flag is set. If judged 
with the filter 21 being during pressure regeneration at this step S22, it will shift to Step S25 and it will be judged whether 
the engine 11 is in a specific running state. 

[0034]On the other hand, if judged with the filter 21 not being during pressure regeneration at Step S22, it judges whether 
PM alimentation is beyond a predetermined value, at Step S23, if PM alimentation is beyond a predetermined value, it will 
shift to Step S24, and it will escape from this routine without doing anything, if PM alimentation is not beyond a 
predetermined value. In Step S24, if it judged whether the particles deposited on the filter 21 would carry out spontaneous 
ignition and PM ignition is carried out, it will judge whether the engine 11 is in a specific running state at Step S25, but it 
escapes from this routine without doing anything, if PM ignition has not been carried out. 

[0035]The specific running state judged at Step S25 has the low engine speed value Ne that the flow of the exhaust gas 
which flows into the filter 21 falls as mentioned above, and the fuel oil consumption Q is the low rotation low-load-driving 
state and idling operational status (area A expressed to drawing 5 ) of few engines 11. ECU30 performs an area judgment 
based on the map of drawing 5 from the fuel oil consumption Q computed from the engine speed value Ne which the 
engine speed sensor 29 detected, and the accelerator opening which the accelerator opening sensors 31 detected, and 
judges whether it is a specific running state. 

[0036]lf judged with it being in a specific running state at Step S25, the duration time will be integrated at Step S26, and it 
will be judged whether the duration time of a specific running state is beyond predetermined time at Step S27. Namely, 
under the pressure regeneration in which the particles of the filter 21 burn, or PM alimentation is beyond a predetermined 
value, and if the engine 1 1 shifts to a low rotation low-load-driving state etc. during spontaneous ignition, particles, Since 
an exhaust gas flow rate decreases extremely while the filter 21 has been an elevated temperature, last thing is not made 
with the heat which exhaust gas generated by combustion of particles, but there is a possibility of the filter 21 of becoming 
an elevated temperature very much and damaging. The predetermined time judged at Step S27 is the time limit in order to 
prevent breakage by the temperature rise of the filter 21 , and it escapes from this routine without doing anything, if the 
duration time of a specific running state is not beyond predetermined time. 

[0037]And if the duration time of a specific running state turns into beyond predetermined time at Step S27, post injection 
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will be performed at Step S28, the waste gate valve 24 will be operated at Step S29, and the bypass channel 23 will be 
stopped. Therefore, CO as a reducing agent and HC are supplied to the oxidation catalyst 22 by post injection through the 
exhaust pipe 17, and in this oxidation catalyst 22, since CO and HC are burned by a catalysis, temperature up of the 
exhaust gas is carried out. And it becomes an elevated temperature, and the exhaust gas in the entrance of the turbine 20 
carries out cubical expansion, and flows into the turbine 20 of the turbosupercharger 18, without passing along the bypass 
channel 23. In this turbosupercharger 18, since the energy of the exhaust gas which flowed increased, work of the turbine 
20 increases, boost pressure goes up, namely, work of the compressor 19 will also increase, suction air quantity will 
increase, and the flow of exhaust gas will also increase. As a result, even if the particles deposited on the filter 21 carry 
out sudden combustion, the generated heat will be away held by the exhaust gas which increased, can control the 
overheating of the filter 21, and can prevent breakage. 

[0038] Although the engine speed value Ne was low and the fuel oil consumption Q made the specific running state where 
the flow of the exhaust gas which flows into the filter 21 fell the low rotation low-load-driving state and idling operational 
status (area A expressed to drawing 5 ) of few engines 11 in the above-mentioned embodiment, This invention is not 
limited to this field, for example, a fuel cut performs in the state of the inside of the engine 11, and a high-rotational 
running light - having (motoring), although the flow of exhaust gas will increase, Since the valve of the exhaust pipe 17 
will close and the flow of exhaust gas will be stopped if the exhaust brake 32 operates at the time of this motoring, it will be 
in the specific running state whose flow of the exhaust gas which flows into the filter 21 decreases extremely, and this 
specific running state can be expressed to drawing 5 as area B. 

l0039]To the particles of the filter 21 , when spontaneous ignition or the filter 21 is during pressure regeneration, because 
the exhaust brake 32 operates in the time of motoring. It shifts to the specific running state whose exhaust gas flow rate 
decreased extremely, and if predetermined time continuation is carried out, like the above-mentioned, post injection is 
performed, and the waste gate valve 24 will be operated and the bypass channel 23 will be stopped. Therefore, CO and 
HC are supplied to the oxidation catalyst 22 by post injection through the exhaust pipe 17, Since CO and HC burn by a 
catalysis by this oxidation catalyst 22, temperature up of the exhaust gas is carried out, the exhaust gas energy in the 
entrance of the turbine 20 increases and work of the turbine 20 increases, the flow of exhaust gas increases with suction 
air quantity. 

[0040]ln the specific running to which an engine speed value falls to and the flow of exhaust gas falls also in the state 
where the exhaust brake 32 is not operating in the time of the above-mentioned motoring, post injection may be carried 
out and an oxygen density may be made low. 

[0041]Even if the filter 21 will be in a motoring state in pressure regeneration, on the other hand, when the temperature 
(average exhaust-gas-temperature T a ) of the filter 21 is low, The supercooling of this filter 21 can be prevented by 
supplying and heating hot exhaust gas in the filter 21 through the bypass channel 23 by performing post injection, and 
operating the waste gate valve 24 and opening the bypass channel 23. 

[0042]Although connected the compressor 19 and the turbine 20 on the same axle, the turbosupercharger 18 was 
constituted from an above-mentioned embodiment, the bypass channel 23 was connected to the exhaust pipe 17 and the 
waste gate valve 24 was formed, it is good also as a variable-capacity-type supercharger which enabled adjustment of 
boost pressure of a turbosupercharger. This variable-capacity-type supercharger allocates many nozzle vanes in the 
circumference of a turbine, enabling free rotation, is connected with an annular ring, is constituted, is changing the angle 
of each nozzle vane via a ring with an actuator, and can adjust charge pressure. 

[0043]ln the exhaust emission control device using this variable-capacity-type supercharger. By performing post injection 
and controlling by pressure regeneration control of the filter 21 in the direction to which boost pressure falls with a 
variable-capacity-type supercharger. CO as a reducing agent and HC are supplied to the oxidation catalyst 22 by post 
injection, CO and HC burn by a catalysis by this oxidation catalyst 22, temperature up of the exhaust gas is carried out, 
since hot exhaust gas is easily supplied to the filter 21 and is heated because boost pressure falls, the particles deposited 
on the filter 21 carry out a forced ignition, and burn, and the filter 21 can be reproduced. 

[0044]By what post injection will be performed and will be controlled by breakage prevention control of the filter 21 in the 
direction in which boost pressure goes up with a variable-capacity-type supercharger if the specific running state whose 
exhaust gas flow rate decreased extremely carries out predetermined time continuation. CO as a reducing agent and HC 
are supplied to the oxidation catalyst 22 by post injection, Since CO and HC burn by a catalysis by this oxidation catalyst 
22, temperature up of the exhaust gas is carried out, the exhaust gas energy in the entrance of the turbine 20 increases 
because boost pressure goes up, and work of the turbine 20 increases, the flow of exhaust gas increases with suction air 
quantity. Therefore, even if the particles deposited on the filter 21 carry out sudden combustion, it generates, and heat will 
be away held by the exhaust gas which increased, can control the overheating of the filter 21, and can prevent breakage. 
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[0045] 

[Effect of the lnvention]As mentioned above, as it explained in detail in the embodiment, according to the exhaust 
emission control device of the internal-combustion engine of an invention of claim 1. While providing the 
turbosupercharger which has a turbine and a compressor and forming the filter which catches the particles in exhaust gas 
downstream from this turbine, The particles which formed the catalyst device which has an oxidation function at least 
upstream of the turbine, and were deposited on the filter whether spontaneous ignition was carried out Or the filter 
regeneration judging means which judges whether a filter is during pressure regeneration, Establish the operational status 
judging means which judges whether it is a specific running state where the flow of the exhaust gas which flows into a 
filter falls, and a control means, Since a reducing agent is supplied to a catalyst device when particles are judged as 
spontaneous ignition or a filter being during pressure regeneration by a filter regeneration judging means and it is judged 
with it being in a specific running state by an operational status judging means, Temperature up, i.e., the energy of 
exhaust gas, increases the exhaust gas in a turbine inlet, Since it generates and heat is away held by the exhaust gas 
which increased, even if the sudden combustion of the particles which turbine work increased, boost pressure went up, 
namely, the suction air quantity to the internal-combustion engine increased, and the exhaust gas flow rate also increased, 
and were caught by the filter arises, The overheating of a filter can be controlled and breakage can be prevented. 
[0046]According to the exhaust emission control device of the internal-combustion engine of an invention of claim 2, the 
exhaust gas of the upper stream of a turbine [ in / for a turbosupercharger / an exhaust system ] is constituted from the 
waste gate valve or boost pressure adjustment mechanism bypassed downstream, When supplying a reducing agent to a 
catalyst device, since this waste gate valve is controlled in the direction in which boost pressure goes up closing control or 
a boost pressure adjustment mechanism, a control means, If it shifts to a specific running state after the particles 
deposited on the filter light, by supplying a reducing agent to a catalyst device. Carry out temperature up of the exhaust 
gas in a turbine inlet, and a waste gate valve by raising stoppage or boost pressure. It is lost that hot exhaust gas is 
bypassed downstream from a turbine via a waste gate valve or a boost pressure adjustment mechanism, turbine work is 
increased effectively, and boost pressure goes up. That is, the suction air quantity to an internal-combustion engine 
increases, an exhaust gas flow rate also increases, and even if the sudden combustion of the particles caught by the filter 
arises, the generated heat is away held by exhaust gas and can prevent the overheating of a filter beforehand. 
[0047]According to the exhaust emission control device of the internal-combustion engine of an invention of claim 3, a 
control means, Since a reducing agent is supplied to a catalyst device when particles are judged as spontaneous ignition 
or a filter being during pressure regeneration by a filter regeneration judging means and it is judged with the specific 
running state continuing more than the prescribed period by the operational status judging means, Only while the specific 
running state is continuing more than the prescribed period, by supplying a reducing agent to a catalyst device. While an 
exhaust gas flow rate is increased and the overheating of a filter can be prevented beforehand, when the specific running 
state of an internal-combustion engine is short, since the overheating of a filter does not occur, it is not necessary to make 
the flow of exhaust gas increase, and supply of a useless reducing agent can be prevented. 

[0048]According to the exhaust emission control device of the internal-combustion engine of an invention of claim 4, the 
alimentation estimation means which presumes the alimentation of the particles caught by the filter is established, 
Constitute the exhaust gas of the upper stream of a turbine [ in / for a turbosupercharger / an exhaust system ] from the 
waste gate valve or boost pressure adjustment mechanism bypassed downstream, and a control means, When the 
alimentation of the particles presumed by the alimentation estimation means exceeds a predetermined value, supply a 
reducing agent to a catalyst device, and. Since opening control or a boost pressure adjustment mechanism is controlled in 
the direction to which boost pressure falls, a waste gate valve, When the alimentation of the particles in a filter is judged 
as the pressure regeneration of a filter being required exceeding a predetermined value, by supplying a reducing agent to 
a catalyst device. Carry out temperature up of the exhaust gas in a turbine inlet, and a waste gate valve by reducing 
opening or boost pressure. Since hot exhaust gas is bypassed downstream from a turbine via a waste gate valve or a 
boost pressure adjustment mechanism, without making turbine work increase, temperature up of the exhaust gas is 
carried out effectively, particles are burned, and a filter can be reproduced. 

[0049]According to the exhaust emission control device of the internal-combustion engine of an invention of claim 5, a 
specific running state, Usually, consider it as operational status which decreases even to the specific range which has an 
exhaust gas flow rate by exhaust brake operation at the time of motoring by which the time of operation and fuel supply 
were suspended, and a control means, Since a reducing agent will be supplied to a catalyst device if particles are judged 
as spontaneous ignition or a filter being during pressure regeneration by a filter regeneration judging means in the state of 
this specific running, After particles light by spontaneous ignition or the pressure regeneration of a filter, the particles 
deposited on the filter, If an internal-combustion engine shifts to the specific running state where the flow of the exhaust 
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gas which supply of fuel is suspended in a high-rotational high load range, and the exhaust brake operates, and flows into 
a filter falls, by supplying a reducing agent to a catalyst device. Temperature up of the exhaust gas in a turbine inlet is 
carried out, turbine work increases, and boost pressure goes up. Namely, even if the sudden combustion of the particles 
which the exhaust gas flow rate also increased by the increase in the suction air quantity to an internal-combustion 
engine, and were caught by the filter arises, The generated heat can prevent the overheating of a filter beforehand, being 
away held by the exhaust gas which increased and securing the brake characteristic of an exhaust brake. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] lt is an outline lineblock diagram of the exhaust emission control device of the internal-combustion engine 
concerning one embodiment of this invention. 

[Drawing 2] lt is a flow chart of control of pressure regeneration execution of the filter by the exhaust emission control 
device of the internal-combustion engine of this embodiment. 

[Drawing 3] lt is a flow chart of pressure regeneration control of the filter by the exhaust emission control device of the 
internal-combustion engine of this embodiment. 

[Drawing 4] lt is a flow chart of the breakage prevention control under pressure regeneration of the filter by the exhaust 
emission control device of the internal-combustion engine of this embodiment. 
[Drawing 5] lt is a graph for explaining the specific running state in a diesel power plant. 
[Description of Notations] 

11 Diesel power plant (internal-combustion engine) 

17 Exhaust pipe 

18 Turbosupercharger 

19 Compressor 

20 Turbine 

21 Diesel particulate filter (DPF, filter) 

22 Oxidation catalyst (catalyst device) 

23 Bypass channel 

24 Waste gate valve 

25, 26 exhaust gas temperature sensors 
27 and 28 Exhaust-pressure sensor 

29 Engine speed sensor 

30 ECU, an electronic control unit (a filter regeneration judging means, an operational status judging means, control 
means) 

31 Accelerator opening sensors 

32 Exhaust brake switch 



[Translation done.] 
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[00 18] Mtc> 7tctt. 7^^2 1©i 

»M&cnwj«c<a« Lrgwua-fe >t2 5, 2 6 so* 

2 8 ft TO*, g/c. x> 

-^>i 1 •cwi>> ; >i5ii£ii[^^i±s-r-2.i>^>[5]K^ 
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•fe>-tf-2 9*iSW6ftTC>S. 

[0019] -7?. SHtcttAffl^ilSBv ffittSSB (R 
OM, RAM. ^ai%14RAM^) . 4>*MH^S (C 
PU) . i!^7*'?>iifM-ri,ECU (ft^n>F 
a-Aa;^) 3 0&m-th1n-Cte<0 . COECU3 

o tc <fc o x >^ > i i zsmcm.'&tfttemfflWr t>n 

So BPS. ECU 3 0©A7JffliJ&t». miaiU/cg^S-fe 
>t2 5, 2 6. 9Ef\EE-te >f" 2 7 , 2 8. x>i»|5] 
$K?g5t-fe>tJ-2 9©ffelC v Ti7^Jl'5gS-te>-9-3 1 . x* 
10 7-^ F ^ U- +^ -f ? 3 2 ^idigi? nt^s "3 , C 

ft6-fe>-F«a>fc©&mw«#A2>-r*. -7?, ecu 
3 o ©m^jffljtc it m^n b &i w * # #© f ^ a '< 
33^^3ftr*jo, c©-{>5'ii'^©i : 7-r^ 

3 3ftcit £«H2>ifSfr6©fcHJtt*te£^S8S* 

sftfc«s*4«wa^*^j^©«Kaffl*-eft'€ , fta* 

§ft£. Hfc. ECU3 0©m^lP.'J'c«^''('^"^aS§2 
SZfflmir&Vx-* V?- Y^)\>72 4 ftT*$ 
(3 . x > i? >©«£«««: (SO T P^^*iJ'lSEP 3 ft -2>„ 
[0 0 2 0] C ©=t 5 tt*H*6»S8©rt*8«B8©fiF«» 

20 fb$igr«. x>t^>i ifrh<D%miJ*umm,m\ i 

4Ioti[ttti2 2R0 ! 7^^2 HCSA-TS. C 
©^bJt4H2 2-Ctt, SP«*'Xc|3©CO, HCA5#<b$ 

ft, 7^;^2iTit m&rtxtytomsfrttt&nzti 

5„ fL-r. c©7^juf2i (cmn^ftZ-cfMi^F-tt, 

3ft. 7 ^;U^2 ltt«^«HHSftS. £©*§£•. 
*A«. x>t?>l l*SiSls]g^a^f^-cai£$ftS 
i. gf«*'XfilS^^©#ASg («x.lt 60 0 

*C) i&O. »t^'e«Kt^bti^i-^t©-c* 

30 S. -77, 7^^52 1 ©«*UW£tt> 7^W2 1K 

its o Aiati^-^Bif 5e jw^±tc «c -s t . ^mnmmcom 

©H*3Mf« * ttSPSltf ?1 ceil jp«|»4** w-r 4 tKx b 
nfiilicj;!?, ^tcgH-riCO. HC*l«{tD««2 2 

cit. it»u/ca*4^ , c^ij*Aur^-r€.4>©r 
[002 n-eur. c©«fc^«c7^ju*2 i©s*«i 

»CfcOt, ECU (fflm&Si) 3 0lt 7^JU^2 1 

40 $21 *i?S*lW^*^S3tP*#iJ^ ( y A >\> $H**IJ5£* 
®) U ^ -<^$2 nc?j£A-rS^«,^©?Ji£S* 5 [ST 

'cjgTCJPJ. iJ<^h«Wtcj:f5CO. HC*tt» 

[0 02 2] BPS. y -< )\>%2 1 {cSStA-r^Pm*/**© 

50 f4R0StS Q ifi'PU t » x > > 1 1 ©ftgieffififfiHEtt 



(5) 

7 

. mn&te&ttwp-t & fat) ictimxx ©%atf&tis 

UC'pti < tt Z> t it{C iff < & 9 . C © <!: * JC 7 

^ JU£ 2 1 ©B^ffi^UtT 3ftS£. 7^;l/^2 IK 

[0 0 2 3 ] fc-c. ^ .< 2 i tcwmuttmfcf-te. 
^^21 ic^tx? s gfsi^ ©««*H£tt * mm v 

i2 2«CCO, HC Ci-C. f-f>20© 

1 8©:/-* hE**±#-r*. "T^i. lull's 
©■ftA2£Si»#**JjnU MSiL/T7^^2 1 

j^2 1 ©jfiSS**^«:R)5i±t?*€>. 

[0024] c ct, ^mnm&mimimmici:?) 

±MUtcV 4 2 1 0^1WIW**JfiPRoqRJW»jl:«U8ll 

[0 0 2 5] &fMW£JltTfM#PKtet,>-C. M2 l<cm-r J; 
Xf^'SlKt, ECU3 0d%St>1fSai 

t§^, ^j^2i (omsimz 
7 ov2 2 1 -wKums&cj: 'o mm? 30 

&Si,*Jz ©iSSicM-T ?.7^^2i r*©iE^a^, c 
©IE#»ifctc»TSPMi£flta:**ttlU SMR*f*©» 

SfSE-fe>-9-2 7, 2 8*^ttiL/c7 .,;!/* 2 

[0026] 7 4 )vz 2 1 ©PMit»s«. $m 
censor. ^ ■< Hz 2 1 ©±iftflBRa«TaEflw©aji*« 40 

ja^u/c^i^©a^#AA^*U(c< c>x>j?>©fi 

ieiiE®a#aiK©^aB#ra^. 7^1/^2 1 tcitaiofc 

6&»^#**&T 6 g S*#A©lEl£fc i x >i»©«K^S 
B#Pb1 <!: <5> JtST & <fc 5 L T & «t (, ». 
[0 0 2 7 ] Xf';7 - S2TIJ, iSWc7^;B2 1 

S#c* s A *<4-jT j&ftftgsftsSK kl/TO*5<t^P 

r*n«. xf7 7*s 3tcr, FKiMfr 50 
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[0028] c crswwwflfe*- Rc^rr-st. 13 

iCm-T<t^iC. ECU3 0«*IWS£*llffll£tT5. Xr- 
* 7*S 1 HCX . ECU30 #&«-te >if^{±5^Jfi-^© 
aSi*ffl>. Xr'j7 - S12KT, "7 -<;U£ 2 Hdtgl 

2 1 r©'$&7©#A». Pfi#xSK##AiafiE <W 
6 0 o-c) jw±t«£-ts &©■?*»)> PM#A 

£B£«. SP«SH2>-y-2 5. 2 6^ttil/fc7 ^#2 
1 ©iTifcWtoSKU&ffiT, . T, ©spJ^fBT. = (T 
, +T 2 )/2iPMf«gT, £©J:fc««:J:Dlf 
*>. BP^, Xf-;7S 1 2-Ctt. ^gF«SBET. #P 
M#AiSKT,, J£LL"CfcWft«. 7 i>\>$2 \ 0>m&h 
ttm'XhX^U^tWfeh, Xfy7Sl 3r^^hPS 

^{ / F«)b-C^W^-X31?§2 3*MSc^-S. 

[oo29i^ot, h*i*jc«fc*)gf«ei 7*a 

b-Cig{bl4«2 2tc»7af"JiOr©CO. HC«S 
n. C©KttttK2 2-CttCO, HC*«JKfffflec«fc») 

> 2 0 ©AD (C teW 5 SMn#x iftO. ^ - jKjS 

1 8 5cs*-r 5^* 4 xass 2 3 &a U7^^2 

ltcfltt&StirJB»^tiSfc©. 7^1/^2 1K«SL 
[0 03 0] -€• L/T . X'r !>7S 1 6&CT. -7^-11/^2 

i ©aaww4*3E7 c©w^ 

«. fua L/ fc3a*OT£HfffflJ8P©* f-?7 , S2 KteW ^> 
PMHffllt!SS©*lJSiP«CC, PfilI-te>-9-2 7, 2 
8 *i*UlLft;7 -/ >V H 2 1 ©±^IWSOTdfeffl'J©SF»BE 

c©7f7 7s i 6 "c. 7^^2 i ammn^. 

ifi%7hX^tj;Viin\£ > Xf-;7"S1 HCMO. C©x 

r^7S 1 1~S 1 6*-c©^a*ai>3jE-r. C©^IM 
©Pal . p M»^c«a83&s«itt Jhtonn xf77"si 

[0 0 3 1 ] ^cte, "7 2 1 tt*t«T-Se&&7-K:# 

A 5 -1+ h fc©(C. i*R««*f©«©«3Bf ?I * 

mm 2 2 ic h c . c o u t- © «7SW*«*&t 2. c <t »5 

tftitf, h*W{C|BS<>©-Cl3:«c< . fifHittf. SI 
<bft4$2 2 ©±S!E©gfm*K:^*4«*ti «»iJ(Cj«$*4«r 

«ww-rsjijni«s*'r j: < . ±*r«i©«8«sk«3W¥ 
5fo^jlK««4 4 «fc 9 «ci«« Bt^^ma^su® u r 

[0 03 2] ^(DE Xf -;7 - S 1 6f. 7^A$2 1 

©^*un^*^7 utctmnzntch, ^si 7 
K^tf u , ■5ixhy-h^>7'2 4 ©&3Hjpg#mai£ 

[0 033] C©?S$IJWi^:- Kr©?£*IJS4M 



9 

fflMDUff «f «c. 7 a J\s* 2 1 ©«tH»jt»lffliai£!fTS ft 
•5. C©®StBK±£lJ®JT«. 04OC^:-rJ:^(C. Xr ) 

^•s 2 iter, ecu 3 ota^m^v-mmtiiE^m 

£ (3£*lJB£*-F> *T**36»57&»*«3£-r4. C© 
F £ * CC . ?S$Uff -F77m^ 

u aawif^WHai©^ 7 » y's i 6 -cv -< >\> n 2 1 ©s& 

*W£*iS5T Ufce> . aSMW^*- K77^*«;*» h 

fSi^aianrfc-o, xt-'jVs 2 2-ccDfij®*. 

K75 ^#-fe * h 3 ftT J,»4*»53&»-rtf o 

n>5„ ccdx^^-^'s 2 2(cr < y -< )i2 2 1 warn 

&££¥«;£ 3 ft/t6>. Xf'?'7'S2 5 tc^ff 1/ 

[0034]-^, Xf-;7'S22t7^^21*s?S 
tlJU^tfe^Ct^iffJ^SnA:^, 77"S2 3t?, P 

M*8M#»^ffiw±a»5*»*2pJ5£ u . p Mmmsum 
mm&.±v$,tnxx 7 •> ys 2 4 tcn^u pwumm. 

ws„ xf-;7 , s2 4T», 7 ^;b^2 1 icwmutcm. 

t>ft tf . 7f^'S25tx>y>l 1 #1$3t3I(Etf3» 
■C* 2,*>5*^*lJSf 5 P M#A Li X litttfhtflil 
fcbfti^c©^-^^^*. 
[0035Mf"^S25 "C^UTr *1#5©tlK««£ 
tt. Buau^cfc 5(c. y a )i>$ 2 l tcijfeAT&SMM/x 

©gfEfi^®T-r -s j; ^ &x>^ >ihhbrn e #(£< - a 
afm^rw K;ua$K«fig (B5tc*rA««> -c* 

S. ECU 3 OB, i>^>@K»-fe>1f2 9*»tftao 
fcx>i?>|5I3£$tN e £. T^-te;Hf1S-fe>-tf3 1 
tiil,tcTi> -b^Bflfi* 6f?fcH 1/ fcj»«»fSQ £ *» 60 

t0036] Xf^7 - S2 5 -C«F3eiigtt!IS-C* & £ « 

jestifc6. /if^ ?*s 2 er*©«fi&B#iffl*8i»u 
^ifimmr a t» « p M*t8»as»fjeffij&i 

(SfiffifaKtttK* t icmftZ £ . ^ -f ;w * 2 1 tffffi 

*r. 7 ^juf 2 i©ffiwa£«cr>rKMorL*5» 

[00371-eit, Xf-;7'S2 7 ttf$£il«tf»8© 
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a*@?5£n* la w± £ ft -o fc 6 . x r y y S 2 8 -c 

tfX h»l*f*tfC». Xf-; y'S 2 by- 

r, tfx hssftct osNMt i 7 *aur»<fc«ji2 2 

K3i70?iJ£OT©CO. HCASttl&Stl. C©«Mfctt»|t 

2 2-cbco. HcztemftmttcxQtim-r&tc&icnt 
fxrtxumuztih. fir, $-e>2 ocDAPtcfc 
w i> m m a x t & o r ttatigsR u . > < x iis§ 

2 3S-jl6-r{C^-!i?jg*&tSl 8©^-b'>2 0 icSSA 
10 f-5> 0 C©$-«gl 8T(«Alfc8fMX©i 

^ ^*i*t A U tctctb . $-t'>20 ©f±**5if»P o r 
^-XhBE^±^b, BP^. 3>7 , l/-;fl9©{f*t 

mm u x m. x^mmmu u . tima x (on t tjwnir 

C £ £ ft 7 a )\> ** 2 1 ict&ffi U 

[0 03 8] ^f*J, ±jS©sa6JgJ»-Ctt. 7 * 2 1 
20 i>y>@fEKNe36«(g<v So. ^f4WfiQ^^ 

t»x>y> 1 1 ©{g@K(gfiSfjiettS8^T fjwms 

ttjB (I5(C^tAi«<) £Ufc*5, *|fe^tt % C©$1 

««cPKesnsfc©r»3:tti,>. ^dx.B, x>^>i 1© 
i> £. Sfm**x©^a*siiA-r^>c£ 

£&S*«. C©*-£ U>^B^Cx+V"-X + 

3 2 HffiWrTZ £ . 1 7 ©m';U or gfa** 
x©y^tx^±Js!)P)n5/cJ*. 7^;^21 IcifoAlr Z>m 

30 C©1S®IIBKflStt > S5tcB^£ l/tgtCi*s-e 

[0039] 7-<JW^2 1 ©»fi^cS^#A*^lH* 

3f3£«#lffliBt«l6L3t6. H5ai£ls)tS(c. #x f-*»*ff ^ 
£it^c^xx by- h^*;U7'2 4?:f'Pttibr^*'('^*X.ffl 
!E§2 3^ffl±t-S 0 lot, h*9*tC«t«JgF»*l 
7^jlL/rK{tfiK«2 2K1CO, HCA^Ji&^n, C© 
40 SMbMi«2 2-CCO. HCifitmftmK.£V)ffiML-~cm 

M*'^^ia?n, ^-t*>2 o©AP«:*iw-5>gfa^ 

X x * Jl/ l >> $ - 1 ' > 2 0 ©tt*#iiflDT -2> 

[0 04 0] ^Cte, ±iB*-^ 'J >^TXt>/-^ h 

[004 1] 7^^2i *s?a*iJlf^f-c-=e- 

i ;>^tt«i£^-9-c4> > 7^^2ioag (¥^pa 



(7) 

U 

xx 1-y*- Yrt)\,7"l 4Srft38lLTvW'-fXiI8&2 3£ 
MtSCi-C, iSS©9Em#X ; £>'"W;-cxiI8S2 3£ 
jiur? -f 2 1 Ktt^LtMt^C &T. C©:7 

[0 042 ] ftfc. ±j£©||jfe^/ffi-Ctt. 

1 8£^yy'l> Vf- 1 9££-t'>2 0 ^:|Hl^bJbtciS*S 

$:© s xju-c - > * ii m § fitc gats l rut*© y > f«c 

[0 043 ] C©pI^S«SI©«l&«*ffll^SP«MHb 

«*tT 9 i**c iOSC«*a©jilft»c J: ») HSE* S 

SiJit/tCCO. HC3&«M{kJHdaE2 2«:«*&sn. c© 
Milfm 22-CCO, H C 364tt«f^ffl(C «fc «3 BM LXtil 20 

gfm#x#7 * 2 1 snriiBKisna 
^ -/ 2 1 tcitS Lfci&«H^§£SU«A LTjK 

ml. y o^t* 2 i £ff£-rsc <t*s-c*s. 
[0 044] * fc. ?-(**2i ©MMftjhlMMicc'C . 

sr»^«E«*tfiMstc^& < ft o teW3©iett»3&sef3e 

RftBIJttffl Ltch. #X h «»f <Ht 5 £ nJgESJK© 
«*&««: J: 0 y-* hffiW±»r*^TfiI«:iM8pr*c <t 
T> sj«^ h*Wtcj:«3a7cfflIiLr©CO. HC#BMt 
tt«I2 2iC«*&Sft. C©EKtMW2 2-CCO, HC# 30 

ftBWf^ffltCcfc o mm u-c&mrtx&mM.2 n, y-x h 

E#±l^ £ C £ r £ - 1* > 2 0 © APfC fc W £ # 
Xi^Jl/^tl^b, £ - b*> 2 0 ©tt**5*t tint i>tc 

#>. ®.A£fx&t&icm»rtx<Dmw.Mm-?&c *© 
i ft o . 7 -< ji/ * 2 i ©ii^ssrftpsu or m^m±t 

[0045] 

[«W©S6*1 tLh. SQft^S8«c*j«,»r8¥tffltcW^lyA: 40 
J; 5 KSIlJi&B 1 ©#Mlj©rt»58M©»^{fc^ic <fcft 
«. f - 1 > 7' u ^ f - 

C©^-t>©T8S«cSF«^4'©{»^ : f?:fi* 
T-S^-< )\>*t*:WettZ>— #-b*>©±iJliK:4>ft< £ 

a * teas at s sf«^^ ©a«*«(aTr 4 «F3©wst«B 
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j£*stc j: <o <&mmmmx$> & t mm $ tut £ s . m 

i>. §t£LrmteWMLtcnm#zi>c<i:*)m%3ihti2> 

[0046] imm2<D&w<DftWMm<Dmm.mmm 
{c J; n « . * - SF»^ tc *j w ^> $ - 1* >©± 

^©gfm^^^TiJSK^^-Y^'x-r^^xx hy- 

B. ft!t^^^c3l7C^J ; &«,t&T4<!:^(CC©'5xX h>r' 

-x hffi36*±jfrs^riaitc*«B-r*©-c. v-ovnicm 

iS*S©SEm#x A^- t'>©Ti^tc^* -Y 3 ft -5 C i 

< ft o . Sftm^ic * - tr>f±**i9fln l . 7*-x h 

r sfa^xttM tit m l, icffimztitcmi* 

[0 04 7 ] »JJ^3 ©*l8©F«3jllS«M©gF»j*^fc»B 

mm±mm o-ci^tvmztitcti*. nm^&^mTv 
mzmsrzv-e, ftjmmzMMmmmffl&Ltmm u 

umuxffi.m.&mtiaux? -< ^^<omnu^mcm± 
-c* s-^r. ftfmmcDftmm&tm&mi* t * tc«. 
^ ji/5r©ja»a*j^L«ct>fc8t>«:gp»^x©aE«* 
it*o^-y-4^SBft< . MKftjt7cS«j©«i&*i»±-r* 
tttfxtz. 

[0 048 ] m^mA(o^m(D\Hmmm<onmmmm. 

KAfttf. 7^;i/5»tcffl|J63ft)tj»t4^©*liaJl*«t3£ 

Bsu, wffii#8itt. ^aajfee^stcfcoitsisft/ca 
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KfcW5i^4SSt,. Mo, ^ix hy- 

h(I£{£T2tt£C£-r, -?x 

^©©psttfx a* $ - 1* >(DT?jS£tc /■? ^^?n^fc 

10 

[0 04 9] W3^5 (D»l«©rtj|R«H©gFai»{fc«B 

7uSij^«^-r -5>©t\ 7 ^ (cum wfc*tt^*«e«s 

□Ctfc W -5 gFM#* L r £ - k* >f±»#if fln L T 

f«f4T©^JS*^ D T 4> . #S£ U fcfttttf* ft] b tc$m 

-*©:/u-*#14£Jt«l,&as6. 7^^©S^i 
**«S«:l»±-r*C<b*tr#*. *30 
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[01] *«W©-||ft0«K«4rtj||!S«B8©Sfa*<b 

[H2 ] ^mmm<D^wm<omm.mmm.K.xi>v 

[14] *|^&flg<DrtjR8tH ©SE«SKb§£gCC J;57 
^^©^JII^ipCCfc^^lgP^^C^D-? + 

[0 5] -r ^ — tfji/x>i?>cctews!i#jeaiKttJB%si 

[fHt©5&HJJ] 

ii (rt^M) 

1 7 SBftS 
18 

1 9 3>7"l/»1>- 

20 £-f> 

21 f^-t'JWN'f ^al/-h7^^ (DPF, 

2 2 BMtftHK (ftUHigjS) 
2 3 ^W^jiBS 
2 4 ^xXh^'-F^' 
2 5, 2 6 P«S-fe>1f 

27,28 mm&^v- 

2 9 x>y>|HK^-fe>t>- 

3 0 ECU. l^>ho-*a--;F (^ji^s 

3 1 Tf-teJUMJK-fe>1t 
3 2 x + V-X h7*U- + X-i' 
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(si) int. a. 7 igfesute-^ 

F 0 2 D 41/38 
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